
DATE: 

SUBJECT: 

FROM: 

TO: 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

Precision and Accuracy of Analyses for Data Set 
Site: 

5E 3<-113 
&,-/.tit I c .&?tl c lf:/~/P / c /;/- L 

9 ,€ A:v't c~ _ 
Steve Parker, ~ 
CRL QC Coordinator 

Data User: 

The Region V Central Regional Laboratory has completed its analyses of 
Jtf (number) 14Ja7-Z7E-/f (matri~ typ'e) samples for 

the parameters listed on the attached~et. The discrete values reported 
on the result forms should be considered to be of the precision and 
accuracy levels listed. 

PRECISION is a measure of reproducibilHy or the closeness with which 
i ndi vi dual measurements of the same property, under similar conditions 
agree with each other. It is expressed as the relative percent difference 
(R?D) or the absolute concentration difference ( R •) between duplicate 
analyses. The limit acceptable at the time of analysis is stated. QC: 
data within these limits indicate that the ant!lysis was in control for 
that set of data. 

ACCURACY is a measure of the closeness of an individual measurement to 
the expected value. It can be expressed as percent recovery of a known 
spike or standard concentration, or as percent bias which is the deviation 
from the true value. The limits- applicable at the time of analysis are 
stated. A 95~ confidence interval means that 95'%. of the time, percent 
recovery will fall between those limts. 
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* REGRESSION ANALYSIS * CSC VERSION 2.00 * 

NAME OF ANALYST ---: RAP DATA SET NUMBER ---: 3413/3314 
PARAMETER NAME ----: CN DU NUMBER ---------: Y306/Y905 
DATE OF ANALYSIS --· . 08-07-1986 AuTO- v \1 

S'R6&NttJ G 
DEGRE!::: OF FIT : 1 

EQUATION : CONCENTRATION - -3.41927E-01 
+5.62636E-01 * SIGNAL 

COEFFICIENT OF DETERMINATION .9996276 

T-A-B·-·L -E O-F 5-T-A-N-D-A-R-D-S 

STANDARD SIGNAL CONCENTRATION CALCULATED 

1 +0.000 +0.000 -0.342 
2 +9.500 •5.000 +5.003 
3 +19.500 +10.000 +10.629 
4 +44.500 ~25.000 +24.695 
5 +89.500 +50.000 +50.013 

T -(4·-B-L -·-E O-F 
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AOC [ T\,l-::-,20. 0 J 
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-t-<!."'i • (H)(l 
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S·--(4-M-P--L --E -S 

CONCENTRATION 

--------.. ·-····=~~;~;~;-··-~'-+ ~ ~ < 
+24. 132 i .~,. "'2 •)..c-1: ~ 

-0.342 
--0. 2A2 
-·-0. ::::A2 
-0.2::.42 
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-0.342 
-u.:~4: 

+21.600 
-0.342 

+22.726 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

DATE: t-9- 8'h 
SUBJECT: Precision and Accuracy of Analyses for Data Set 

Site: 

FROM: Steve Parker, ~ 
CRL QC Coordinator 

~/M.ICA'N Clf"~tc.+(_ 
S~vtc;£ 

TO: Data User: 

The Region V Central Regional laboratory has completed i,ts analyses of 
2 (number) ~ ?;,?!!£ (matri ~ type) samples for 

the p'arameters listed on the attached sheet. The discrete values reported 
on the result forms should be considered to be of the precision and 
accuracy levels listed. 

PRECISION is a measure of reproducibility or the closeness with which 
i ndi vi dual measurements of the same property, under similar conditions 
agree with each other. It is expressed as the relative percent difference 
(RPD) or the absolute concentration difference (R') between duplicate 
analyses. The limit acceptable at the time of analysis is stated. OC 
data within these limits indicate that the analysis was in control for 
that set of data. 

ACCURACY is a measure of the closeness of an individual measurement to 
the expected value. It can be expressed as percent recovery of a known 
spike or standard concentration, or as percent bias which is the deviation 
from the true value. The limits- applicable at the time of analysis are 
stated. A 95% confidence interval means that 95~ of the time, percent 
recovery will fall between those limts. 

Attachment 
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* FLAMELESS * CSC VERSION 1.00 * 

NAME OF ANALYST ---: 
DATE OF ANALYSIS --: 

M.S./P.M. 
08-29-1986 

PARAMETER NAME ---~: 
DATA SET * --------: ~;3413 Cf.nv~<~'-~~-r.'_y -~~~"L-<Jl_ 
SAMPLE NO-) ~ 

Q.C.Lo.d~ 
SOl 
DOl 
ROl 
S02 
S03 
S04 
S05 
QC 

SOl 

SPIKE 

0 
10 
20 
30 

D01 

SPIKE 

0 
10 
20 
30 

R01 

SPIKE 

0 
10 
20 
30 

S02 

SPIKE 

0 
10 
20 

CONC. 
')..2.05'?~ I 
• 3363118 
0 

-. 1571081 
.1614343 
.2291418 
• 3295793 
. 7493628 
21.76877 

MEASURED 

. 005 

. 249 
• 474 
• 713 

MEASURED 

• 001 
• 23 
.465 
• 696 

MEASURED 

• 001 
• 262 
.542 
• 82 

MEASURED 

• 005 
• 231 
• 462 

R VALUE 
• 9 99i.j 
.9998901 
.999989 
• 999874 
.9999889 
• 9995473 
.9999979 
. 9998962 
.9998814 

CALC. 

7.899963E-03 
• 2428 
• 4777 
• 7126 

CALC. 

0 
• 232 
• 4640001 
.6960001 

CALC. 

-4.300049E-03 
.2694 
.5431 
• 8168 

CALC. 

3.700073E-03 
• 2329 
• 4621 
rn .. .,. 

SLOPE 
';)..,9"1 £-()2_ 

• 02349 
• 0232 
• 02737 
• 02292 
• 02313 
. 02306 
• 02362 
2. 889001E-02 - ?.L/~ 

ERROR PER CENT 

2.899964E-03 36.70857 ~ 
-6.200031E-03 -2.553555 ~ 

3.699958E-03 .774536 ~ 
-4.000664E-04 -.0561418 ~ 

ERROR PER CENT 

-.001 -1. 701412E+38 " 
2.000019E-03 .8620771 " -9.9995736-04 -.215508 " 5.960465E-08 8.563885E-06 " 

ERROR PER CENT 

-5.300049E-03 123.2556 ~ 
7.399977E-03 2.746836 " 1.100004E-03 • 2025417 ~ 

-3.199995E-03 -.3917721 ~ 

ERROR PER CENT 

-1.299927E-03 -35.13245 ~ 
1.900017E-03 • 8158081 " 9.995699E-05 2.163103E-02 " -"7 r .... ru--.r::..c c:. t:" _t .. , 1. - 1 r, 1 :::>C. C. 7 "L 



....,._, • u ,JI;,;. • u .J • ...J { • '-''-''~~ ~<.._j\,...JL..... •J> • .&. ,.., .1, ..... \..1\ool f , . 

803 

SPIKE MEASURED CALC. ERROR PER CENT jV.M 
0 • 006 5.30004'3E-03 -6.'3'39513E-04 -13.20651 % ·)51g(, 
10 • 242 • 2366 -5.399972E-03 -2.282321 % 
20 • 455 .4679 • 0129 2.756998 % 
30 .706 • 6992 -6.7'399'36E-03 -.'3725395 ~ 

S04 

SPIKE MEASURED CALC. ERROR PER CENT 

0 8.000001E-03 7.6000'38E-03 -3.'3'3902'3E-04 -5.261813 % 
10 • 238 .2382001 2.000332E-04 8.3976'38E-02 )( 

20 • 468 .4688 7.'3'39838E-04 . 170645 % 
30 • 7 .69'33'3'39 -6.000996E-04 -8.580206E-02 % 

S05 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 016 1.76'3995E-02 1.699951E-03 9.604267 " 10 • 25'3 • 2539 -5.100042E-03 -2.008682 ~ 
20 .485 • 4901 5.099982E-03 1.0406 )( 

30 . 728 • 7263 -1.6'3'3'384E-03 -.234060'3 ~ 

QC 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 633 .628'3 -4.100084E-03 -.651'3455 % 
10 • '315 • 9178001 2.800048E-03 • 3050825 " 20 1.2 1. 2067 6.700158E-03 .5552463 " 30 1. 501 1. 4956 -5.39'3704E-03 -.36103'32 ~ 
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* FLAMELESS * CSC VERSION 1.00 * 
NAME OF ANALYST ---: JRT 
DATE OF ANALYSIS --: 08-27-1986 
PARAMETER NAME ----: PB3yL 
DATA SET * --------: SF431~&SF3406 

~ ~~A~I ~'-'r-o 

'/'i•r CLJr-1~~ 

J1V' ~~ 1+1 ~'\----

------------------------~----------------------------------
SAMPLE NO'" 

RBK 
AGIC 
SF3413*S05 
SF3406*R05 
S35 

""'!t56 
S36 
S37 
S37 
S35DUP 
AQC 

RBK 

SPIKE 

0 
10 
20 
30 

AQC 

SPIKE 

0 
10 
20 
30 

SF3413*S05 

SPIKE 

0 
10 
20 
30 

SF3406*R05 

SPIKE 

0 

CONC. R VALUE 

• 6119603 .998125 
19. 79544(711/l"-.l) .9998716 
6.762364E-02 • 9998264 
• 4133991 • 9999376 
1.557221 .9953752 
l iil4646 • !ii6ii:54S 

-1. 506116E-02 • 9979153 
-7.358241E-02 .9924137 

1.409952 • 996256 
.5714316 .9991486 
1 9. 16927 \7\t.r ,, • .l) . 9964371 

MEASURED CALC. 

0 8.799'388E-03 
.169 .1526 
. 29 .2964 
• 439 .4402 

MEASURED CALC. 

• 252 • 2516 
• 38 • 3787 
• 502 • 5058 
• 635 • 6329 

MEASURED CALC. 

• 003 7.999878E-04 
• 115 • 1191 
.239 • 2374 
• 356 .3557001 

MEASURED CALC. 

• 004 5.799988E-03 

SLOPE 

.01438 £.2.. 
• 01271 6 S'·' 1. 
• 01183 
• 01403 
5.330001E-03 
I Et€H5S!3-
• 00664 
1.235454E-02 
8.440001E-03 
5.249999E-03 < ~ 
.01276 A s:o·(. 

ERROR PER CENT 

8.799988E-03 100 " 
-1.640002E-02 -10.74707" 
6.399989E-03 2.159241 " 1. 199961 E-03 .2725'345 " 

ERROR PER CENT 

-4.000366E.-04 -.1589971 " -1.300037E-03 -.3432894" 
3.799'375E-03 .7512802" 

-2.100051E-03 -.331814" 

ERROR PER CENT 

-2.200012E-03 -275.0057 " 
4.10001E-03 3.442493" 

-1.599968E-03 -.6739542 " 
-2.999604E-04 -8.432958E-02" 

ERROR PER CENT 

1.799988E-03 31.03433" 



- --··----.. ...., • -. ,' ,_,VIJ..;)"'tt:. v.;, -n.;;:r;- :::Pt:i'+ :1t:.t:. 7o ----·----··---··--

20 • 286 • 286~ ~'£J':1 3.'3'3'3174E-04 .13'3535 " 30 .425 • 4257 5.'39'3374E-04 • 154035 " 

S35 

SPIKE MEASURED CALC. ERROR PER CENT )VI' 

3srrr' 
0 . 005 8.299988E-03 3.299988E-03 39.75895 " 10 .052 .0515 -4.000031E-04 -.6493555 " 20 .124 • 1149 -9.09999E-03 -7.919922 " 30 .162 .1682 6.200016E-03 3.686097 "' 

S36 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 003 6.899979E-03 3.899979E-03 56.52161 " 10 • 059 6.279998E-02 3.799975E-03 6.050918 "' 20 .138 .1187 -1.930002E-02 -16.2595" 
30 .163 .1746 1. 159999E-02 6.643751 " 

S36 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 003 -1.000061E-04 -3.100006E-03 3099.817 " 10 • 05'3 6.629998E-02 7.299982E-03 11.01053 " 20 .138 .1327 -5.30003E-03 -3.993995 " 30 .198 • 1991 1.099959E-03 .5524658 " 
S37 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 005 -9.09077E-04 -5.909077E-03 650.0085"' 
10 • 101 .1226364 2. 163635E-02 17.6427 " 20 • 257 .2461818 -.0108182 -4.394394" 
0 • 004 -9.09077E-04 -4.909077E-03 540.0068" 

S37 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 004 1.189999E-02 7.899994E-03 66.38655 " 10 • 11 9.630001E-02 -1.369999E-02 -14.22637 " 20 .177 .1807 3.700018E-03 2.047602 "' 30 • 263 • 2651 2.100021E-03 .7921616 " 
S35DUP 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 004 3.000015E-03 -9.99985E-04 -33.33267 " 10 .056 5.550001E-02 -4.999973E-04 -.9008959 " 20 .104 • 108 3.999993E-03 3.703698" 
30 .163 .1605 -2.500013E-03 -1.55764 " 

AQC 



SPIKE MEASURED CALC. ERROR PER CENT 

0 • 25 .2445999 -5.400092E-03 -2.207724 "' 10 • 374 • 3721999 -1.80009E-03 -.4836353" 
20 • 48 .4998 1.979995E-02 3.961575 " 30 • 64 .6274 -1. 26000 1 E -02 -2.008289 "' 
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* FLAMELESS * CSC VERSION 1.00 * 
NAME OF ANALYST ---: JRT 
DATE OF ANALYSIS --: 08-28-1986 
PARAMETER NAME ----: PB 
DATA SET # --------: SF3413 

SAMPLE 

RBK 
SOl 
DOl 
R01 
S02 
S03 
liC14 
S04 
S02DUP 
AQC 
AQC 

RBK 

SPIKE 

0 
10 
20 
30 

SOl 

SPIKE 

0 
10 
20 
30 

DOl 

SPIKE 

0 
10 
20 
30 

R01 

SPIKE 

No; CONC. 

.0872795 
• 3345702 

-.147602 
1.506649 

-.1562476 
1. 003458 
• 202:l0:;l4 

-.3741517 
• 3703762 
ee.ea7es 
18. 21823 ,, i'·J _) 

MEASURED 

0 
• 08 
• 165 
• 239 

MEASURED 

.003 
• 026 
• 052 
• 084 

MEASURED 

.001 
• 025 
• 053 
• 082 

MEASURED 

R VALUE 

• 9996612 
.9971516 
• 999088'3 
.996261'3 
• 9970831 
.9961076 
• 96958,1:3 
.9962955 
.9980851 
• 994544 
• 9967306 

CALC. 

6.999817E-04 
.0809 
• 1611 
.2413 

CALC. 

8.999939E-04 
• 0278 
• 0547 
• 0816 

CALC. 

-4.000015E-04 
.0267 
• 0538 
• 080'3 

CALC. 

SLOPE 

8.020001E-03 LL-
.0026'3 
• 00271 
• 00677 
• 00256 
• 00289 
OQi:"tS~ 

.00294 
2.699'399E-03 
5.91~~~8~ 63 ~ 
• 00724 A 0 • .5..._-.J • 

ERROR PER CENT 

6.999817E-04 100 ~ 
9.000003E-04 1. 112485 ~ 

-3.8999'92E-03 -2.420851 ~ 

2.300039E-03 .9531863 " 

ERROR PER CENT 

-2.100006E-03 -233.3356 ~ 
1.799995E-03 6.474803 " 2.699994E-03 4.936003 " -2.400003E-03 -2.941181 " 

ERROR PER CENT 

-1.400002E-03 349.9991 " 1.699999E-03 6.367038 " 7.999987E-04 1.486986 " -1. 100004E-03 -1.359708 " 

ERROR PER CENT 



..... • ._ .... u ~' 
._...._ ............. ~- .. •u • ...._ .. _;•~ ~I '" 

10 • 067 7. 790001E-02 1 • 0'3000 1 E -02 !3.99231 'f. 

20 • 15 .1456 -4.400015E-03 -3.021989 'f. 

30 • 214 • 2133 -7.000119E-04 -.3281819 " -
S02 

SPIKE MEASURED CALC. ERROR PER CENT )~'f'\ 

J~lftY~ 
0 • 002 -3.999939E-04 -2.399994E-03 600.0077 " 10 • 022 2.520001E-02 3.200006E-03 12.69843 " 20 • 05 5.080001E-02 8.000024E-04 1. 574808 y. 

30 • 078 • 0764 -1. 600005E-03 -2.094247 " 
S03 

SPIKE MEASURED CALC. ERROR PER CENT 

0 .006 2.899994E-03 -3.100006E-03 -106.897 " 
10 • 028 .0318 3.799997E-03 11.94968 " 20 .059 • 0607 1. 699999E-03 2.800657 y. 

30 • 092 8.960001E-02 -2.399996E-03 -2.678567 " 
S04 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 002 3.000069E-04 -1. 699993E-03 -5&6.6515 " 10 • 016 • 0151 -8.999966E-04 -5.960241 " 20 . 023 .0299 6.900002E-03 23.07693" 
30 .049 • 0447 -4.300002E-03 -9.619692 " 

S04 

SPIKE MEASURED CALC. ERROR PER CENT 

(I • 002 -1.100006E-03 -3.10000&E-03 281.8172 " 10 . 024 .0283 4.299995E-03 15. 19433 " 
20 • 057 • 0577 &.999932E-04 1. 21316 " 30 • 089 • 0871 -1.900002E-03 -2. 181404 " 

S02DUP 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 003 1.000015E-03 -1. 999985E-03 -199.9954 " 10 • 025 2.800001E-02 3.000004E-03 10.7143" 
20 • 055 • 055 -3.72529E-09 -6.773256E-06 " 30 • 083 8.199999E-02 -1.00001E-03 -1.219524 " 

AQC 

SPIKE MEASURED CALC. ERROR PER CENT 

(I • 141 • 1352 -5.799994E-03 -4.289936" 
10 • 183 .1944 1.139998E-02 5.86419 " 
20 . 259 • 2536 -5.400032E-03 -2.12935" 
30 • 313 • 3127999 -2.00063E--Q4 -6.395877E-02 " 



HllC 

SPIKE:: MEASURED 

·o • 13 
10 • 212 
20 . 267 
30 • 353 

CALC. 

• 1319 
• 2043 
.2767 
• 3491 

ERROR PER CENT 

1.899973E-03 1.440465 ~ 
-7.700041E-03 -3.768988% 
9.699971E-03 3.505592 ~ 

-3.900021E-03 -1.117165 ~ 
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--------------------------------------------------------------
* FLAMELESS * CSC VERSION 1.00 * 
--------------------------------------------------------------
NAME OF ANALYST ---: 
DATE OF ANALYSIS --: 
PARAMETER NAME ----: 
DATA SET • --------: 

HNR~o 
08-21'-198E. 
PB 
3413 

--------------------------------------------------------------
SAMPLE NO. CONC. R VALUE SLOPE 

R • 2755288 .9999E.92 • 024E.8 L-,.l..-
d'-Y ~~ NBS 24. 18373 .9997906 • 02101 2-0 1~ 

vSOl 
'i>< S02 

S03 
S04 
NBS 

R 

SPIKE 

0 
10 
20 
30 

NBS 

SPIKE 

0 
10 
20 
30 

SOl 

SPIKE 

0 
1(1 

20 
30 

S02 

SPIKE 

0 
10 
20 
30 

-.2928678 
-2.094397 
-2.487948 
-2.784091 

25.35394 

MEASURED 

8.999999E-03 
• 25 
. 501 
• 748 

MEASURED 

• 51 
. 712 
• 935 
1. 136 

MEASURED 

-.006 
• 226 
• 467 
.699 

MEASURED 

-.021 
• 08 
.182 
• 284 

.9999709 

. 9999969 
• 9995511 
.9996129 
• 9998776 

CALC. 

6.800049E-03 
• 2536 
.5004 
• 7472 

CALC. 

• 5081001 
.7182 
• 9283 
1.1384 

CALC. 

-6.899963E-03 
• 2287 
• 4643 
.6999 

CALC. 

-2.130002E-02 
8.039999E-02 
• 1821 
.2838 

• 02356 LIL~ 
.01017 g • 01037 
• 01056 
• 02006 6. i' 'lo lw . 

ERROR PER CENT 

-2. 199951E-03 -32.35198 ~ 
3.600001E-03 1. 419559 ~ 

-6.0004E-04 -.1199121 ~ 
-8.000732E-04 -. 1070762 ~ 

ERROR PER CENT 

-1.899898E-03 -.373922 ~ 
6.200016E-03 • 8632714 ~ 

-6.69998E-03 -.7217472 ~ 
2.399802E-03 .2108049 ~ 

ERROR PER CENT 

-8.999631E-04 13.04301 ~ 
2.700001E-03 1. 180586 ~ 

-2.700031E-03 -.5815273 ~ 
8.99970SE-04 .1285856 ~ 

ERROR PER CENT 

-3.000181E-04 1.408535 ~ 
3.999919E-04 .4975024 ~ 
1.000017E-04 5.491581E-02 " -2.000034E-04 -7.047336E-02 " 



S03 

SPIKE MEASURED CALC. ERROR PER CENT 

0 -.024 -2.580002E-02 -1. 80001 7E -03 6.976807 " 10 • 078 • 0779 -1.000091E-04 -. 1283815 " 20 .176 .1816 5.6oooo6E-o3 3.083703 " Jr1"1 30 • 289 • 2853 -3.699988E-03 -1.29€.876" ~ s'1't tL 
S04 

SPIKE MEASURED CALC. ERROR PER CENT 

0 -.029 -.0294 -3.99995E.E-04 1.360529" 
10 • 073 .07€.2 3.199995E-03 4.199468 " 20 • 187 • 1818 -5.200014E-03 -2.860294 " 30 • 285 • 2874 2.399981E-03 • 8350666 " 

NBS 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 5120001 • 5085999 -3.400147E-03 -.6685308 " 10 • 706 • 7091999 3. 199875E-03 • 4511952 " 20 • 906 .9097998 3.799796E-03 .4176519 " 30 1. 114 1. 1104 -3.60024E-03 -.3242292 " 
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* FLAMELESS * CSC VERSION 1.00 * 
NAME OF ANALYST ---: P.M. 
DATE OF ANALYSIS --: 08-19-1986 
PARAMETER NAME ----: SB 
DATA SET tt --------: AMERICAN CHEMICAL S~ S!= 3L.( 13 

SAMPLE NO. CONC. R VALUE SLOPE 

QC LAST WHEEL 21.37717 .9987867 • 01192 +4,4% 
S01 -.4743083 .9989301 .01265 
D01 -.5155474 • 9991051 .01222 
R01 -.4651202 .9984456 • 01247 
802 -.3015055 • 9992069 • 01194 
S03 -.2253766 .9994861 • 01198 
804 -.3694344 • 9996712 • 01191 
S05 -.7462686 .998134 • 0067 
QC 20.3 19.98384 • 9985892 • 01237 -.2 .o% 

QC LAST WHEEL 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 258 • 2572 -8.000434E-04 -.3110589 ')(. 
10 • 37 • 3764 6.39996E-03 1.700308 ')(. 
20 .506 • 4956 -.0104 -2.098466 ')(. 

30 • 61 .6148 4.799962E-03 .7807356 ')(. 

S01 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 001 -.006 -.007 116.6667 " 10 • 11 .1205 • 0105 8.713692" 
20 • 247 • 247 -1. 490116E-08 -6.03286E-06 ')(. 
30 • 377 • 3735 -3.500015E-03 -.9370856" 

D01 

SPIKE MEASURED CALC. ERROR PER CENT 

0 0 -6.299988E-03 -6.299988E-03 100 " 
10 .107 .1159 8.900002E-03 7.679035 " 20 • 237 • 2381 1.099989E-03 . 4619861 " 30 • 364 • 3603 -3.700018E-03 -1.026927 " 

R01 



···----·----

0 .001 -S.80004'3E-03 -6.80004'3E-03 117.2412 " 10 .106 • 118'3 1.28'3'3'37E-02 10.84'343 " 20 • 24'3 • 2436 -S.400032E-03 -2.216762 " 30 • 369 • 3683 -7.000268E-04 -.1'3006'37 " J 'v'~'v1 
S02 ~)1~-~ 
SPIKE MEASURED CALC. ERROR PER CENT 

0 • 001 -3.5'3'3'376E-03 -4.599976E-03 127.778" 
10 .107 • 1158 8.800008E-03 7.59'3315 " 20 • 239 • 2352 -3.80000SE-03 -1.615648 " 
30 • 355 • 3546 -4.000068E-04 -.1128051 " 

S03 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 001 -2.700012E-03 -3.700012E-03 137.0369 " 10 • 11 • 1171 7.100001E-03 6.063195 " 20 • 24 .236'3 -3.099'393E-03 -1.308566" 
30 • 357 • 3567 -2.'3'3'3604E-04 -8.40'3317E-02" 

804 

SPIKE MEASURED CALC. ERROR PER CENT 

0 -.001 -4.399'363E-03 -3.3'3'3963E-03 77.27254" 
10 .109 • 1147 5.700037E-03 4.'369517" 
20 • 235 • 2338 -1. 1 '3'3976E-03 -.5132487 " 30 • 354 • 352'3 -1. 0'39'374E-03 -.3116'356 " 

805 

SPIKE MEASURED CALC. ERROR PER CENT 

0 0 -.005 -.005 100 " 
10 • 055 6.200001E-02 7.000003E-03 11.2'3033 " 20 .128 .12'3 1.000002E-03 .7751953 " 30 • 1'39 • 1 '36 -3.000021E-03 -1.530623 " 

QC 20.3 

SPIKE MEASURED CALC. ERROR PER CENT 

0 .253 • 2472 -5.799979E-03 -2.34627" 
10 • 359 • 370'3 1.189'398E-02 3.208406" 
20 • SOl .4945'3'39 -6.40007'3E-03 -1.293991 " 30 • 618 • 6182998 2.99871E-04 4.84'3928E-02 " 



0.268 
o.-429 ~ 
o .• 564 &--.~ 
o. 695 r 
o.oo~~~ 
0.002 ? 
o. 11 o ooS 
0. 257 {' () 
0. 38.z__ D 
0.002 
0.112 :P 
0. 248 £, 
0.366 
o.oo1 
0.109 _.,~ 
0. 248 5.."-~ 
o.37L 

-0.001 
0.104 
o. 237 s:n 
o. 35E..-

-0.001 
0.105~3~ 
0.230 
o. 35_§...-

-o.ooo 
o. 103 ..,Cl 
0. 236 5.? l 
o. 352-

-0.001 
o. 1 o4 sJ..J·\ 
0.233 v 

o. 34i_
o.ooo 
0. 098 /J(I 
0. 218 b"l 
0.33.~ 
0.289 
0 • 444 0. (.I\ 
0. 483 \ 
0.72~ 

~
0 

0 49 
4 

Ol48~ 
0.258 
0.370 :'\( 
o. 506 G(, ' 
o.61L 

_0 , 002 B~.lt.tv 

0 , 0 O..Q___ • "', _w-J"' ~. o.oo1 A~~~ ~ 
0 • 1 1 0 (j.. \ p j~ ;..J....L. 
0.2~~~~ ~·---~ 
0.31..!-- ~ 
o.ooo 
0. 107 1)0 \ 
0.237 
0.36~ 
0.001 
0, 106 D 0\ 
0. 249 r-
0.369 

----~- ~- -
)v~ 
~S'1t~ 



·0.001 ~ 
·o. t o7 5a 
0.239 
o.35L 
0.001 

0. 110 c.D?J 
0. 240 ~,) 
0.357 

-o. oor 
0. 109 ~ 
0. 235 L;.r:J 
o.:35i
o.ooo I 

0. 055 qY 
0. 128' 
0.19~ 
0.253 
0.359 Q.C., 
0.501 

I 

i y 

o . 6 ~ L .Q-'--f" 
Ot 003 fS~C 

o. oo2 r&:f:Jst:tl 
01 127 
0 , 2 S_Q____. 
0.429 
o.ooo 
0.119 R\3 
0.268 
0.40 . ...;::.3 __ 

o.oo1 ,.-.Lo~~'?o.1tt r. ' 
0.257 
0.37§__..-
0.003 

o. ~ 12 S'i?S 
0 • ..::.43 
0.36~ 
o.ooo 
o . 1 J 2 S..'>:;G 
0.236 
o. 35.!--
0. 001 

0.103 bS0 
0.235 
o. 35Q_ 
0.004 
0. 116 
o. 2525?;7 
0.370 
0.263 
0, 373 Q, L 1 

0.516 
0.641 

N. w. e_~_J\)~ 



........,. ..... _____ ·-----·----.. -
* FLAMELESS * CSC 

..... ~~ :• -~ ~..., 

NAME OF ANALYST ---: P .. 11.·· .. 
DATE OF ANALYSIS --: ~:':~~-:1-~ 
PARAMETER NAME -"--~ ~ 

DATA SET * -··-··- ····· -·-1 ~ICAN CHEHIC'r':\t,.. s,:; 3LI I 3 . . ~: .: 
--------------------··-~...,.__.....,...__...._ .. _____ ,. __ , ____ ....... ~ ~"' ·~ ·-· ~·--· -·---- -····- ··- ~--·---·---------

SAMF'LE NO. 

STD 
NBS 9.7 
ROl 
DOl 
501 
502 
503 
804 
505 
NBS 

STD 

SF' I I<E 

0 
10 
20 
30 

NBS '7,7 

SF' I f.E 

(l 

10 
2(1 

~.!:0 

ROl 

SFlt::.E 

0 
10 
20 
30 

DOl 

SPIKE 

0 
10 
20 
30 

CONC. R VALUE 
: ·- <~ ,. • :. 

-.2123363 
8.7t38544 

·-. 3448246 
-.0212102 
·--. 1252622 

~. -'> 

4.282589E-02 
9.216449E-02 

-.2990047 
-.1197605 
9.765255 

MEASURED 

--.001 
.097 
. 192 
.297 

MEASURED 

.081 

. 169 

.261 

.353 

MEASURED 

-.001 
.095 
• 198 
.303 

MEASURED 

.OQl ... 

.091 

.191 

.282 

.·,97ii.M /·:=' ' .. 
• ~7999~2 
.9997914 
.9997942 
• t:p:l99479 
.99979 
.9992204 
.9998493 
.9998064 
.9997686 

CALC. 

-2.100006E-03 
9.680001E-02 
. 1957 
.2946 

CALC. 

7.979999E-02 
. 1706 
.2614 
.3522 

CALC. 

-3.499969E-03 
9.800002E-02 
• 1995 
.301 

. "( 

CALC. 

-2 .. 000122£-04 
9.409999E-Q2 
.1884 
.2827 

SLOPE. 

q. 990 i.: U 1 E ·-03 
• ~~..:8<.."!6 - .,.«.~% 
.01015 
9. 4:::oootE-03 
9.579999E-03 
9.340002E-03 
.00868 
.00903 
8.350001£-03 
e. 52ooo 1 E -o3 o%4 

ERROR PER CENT 

-1. 100006E-03 52.38109 
-·1 . S'99959E -04 -.2066074 

3.700018E-03 1.890658 
-· 2. :::89981 E. ·-·03 -·. 8146575 

ERROR PER CENT 

-1. 20001~;£-03 -1.503776 
1 . ~89997E -03 .9378648 
3.99977E-04 .153.0134 

-7.999838E-04 -.2271391 

ERROR F'ER CEN1 

-2.499969E-03 71.42831 
3. 000029E -<:13 3.061253 
1.500025E-03 .7518923 

-2.000004E-03 -.6644531 
-':--~ 

. ~i 

ERROR PER CENT 

-1.200012E-o3 599.9696 
3.(>q9993E-03 3 .. 294361 

-2.600014£-03 -t.3aoo~ X 
6.99997E-04 • 2476112 

I. 
I. 
'Y. 
'Y. 

I. 
'Y. 
I. 
'Y. 

'l. 
~~ 

I. 
'Y. 

'Y. 
'Y. 

'Y. 



........ 

SOl 

SPIKE 

0 
10 
20 
30 

502 

SPIKE 

0 
10 
20 
30 

303 

SPIKE 

0 
10 
20 
30 

S04 

SPIKE 

(l 

10 
20 
3<) 

305 

SPIKE 

0 
10 
20 
30 

NBS 

SPIKE 

0 
10 ;::: 
20 
30 

,•, 

MEASURED 

0 
.093 
• 19 
.287 

MEASURED 

.002 

.093 

.184 

.283 

MEASURED 

.005 

.082 

. 173 

.264 

MEASURED 

-.002 
.088 
.175 
.27 

MEASURED 

-.001 
.081 
.169 
.248 

..... ,_ 

MEASURED 

.oat 

.171 

.255 
'; .337 ' ' 

CALC. 

-1.200012E-03 
9.459999E-02 
.1904 
.2962 

CALC. 

3.999939E-04 
9.380002E-02 
.1872 
.2806001 

CALC. 

7.999878E-04 
8.759999E-02 
.1744 
.2612 

CALC. 

-2.700012E-03 
8.759999E-02 
.1779 
.2682 

CALC. 

-9.999999&.-04 
8.2~001£-02. 
.106 
.2~ 

' '" ', . 

.... ~~--' ~- -
> '~. 

.CAL£. 

9~319«198E-02 
,' ... '1'684 

... ~36 

.#.as 
.. . :~ .. ,.,~~ . ~ ,- .- " .·.-.. -;.,:.. ' . ·,:;:··:. . 

ERROR PER CENT 

-1.200012E-03 100 'Y. 
1.599982E-03 1.691314 I. 
3.99977E-04 .210072 'Y. 

-8.000434E-04 -.27954 I. Jv'~"'~ 
.~Y(~ 
) ' 

ERROR PER CENT 

-1.600006E-03 -400.0076 I. 
8.000136E-04 .8528928 ~~ 

3.200039E-03 1.709422 'Y. 
-2.399922E-03 -.8552818 I. 

ERROR PER CENT 

-4.200012E-03 -525.0095 I. 
5. 599991E--03 6.392684 I. 
1. 399994E-o~,;. .8027489 '%. 

-2.800018E-03 -1.071982 '%. 

ERROR PER CENT 

-7.000121E-04 25.92626 '%. 
-4.000068E-04 -.4566288 I. 

2.89999E-03 1.630124 f. 
-1.800001E-03 -.6711411 f. 

ERROR PER CENT 

1.1~4153E-10 -1.164153E-05 f. 
1.500003E-03 1.818186 'Y. 

-2.999991E-03 -1.807224 % 
1.~00025E-03 .6012125 'Y. 

2.l99978E-03 
'-2.100()14£-03 

. /..;.f .• 3~94E-03 
. 1.., .. 71E'-03 

PER CENT 

2.o44205 /. 
· -s. :i43~2 x 

-.5320491 7. 
.53127El3 'Y. 

-- ·;~':~~~e·j~!~~~;.,,_.·,;-~~u~5~F:::!~~,~·-_' .. ;:~:-~~~!t : ;>)~';,''.' 
, ..... .· ·~' :/.'J... 

,·.J •• 



Begin Element - SE 

0.007 

0.000 AZ 
-0.001 
o. 097 

5
-JJ 

0, 192 }A." 

o. 29.z..__ 
0.081 
o.169r..c 
o. 261 ~ . 
0.35~ 

-0.001 
o.o95 iJD( 
o. 198" 
0.303-
0.001 
0.091 
0.191 t:;o I 
o.28g__ 
o.ooo 
o.093c/)l 
0. 190 ._y.._, 

0.2~ 
O.Ou2 
o.o93 S02-
o. 184 ' 
0.28~ 
0.005 
o. 082 so,.., 
o. 173. 0 

o. 26.-i.--
-0.002 
o. o8s 50 / J 
0, 175. I 

0. 27..Q.__ 
-0.001 
o.o81 soS 
0.169 
0.24§_ 
o.oat 
o. 171 /'\ c 
0 I 255 L"( I -I 

g,aso 
0.337 



* FLAMELESS * CSC VERSION 1.00 * 
NAME OF ANALYST ---: I.L 
DATE OF ANALYSIS --: 08-22-1986 
PARAMETER NAME ----: CD 
DATA SET * --------: SF3413 

SAMPLE NO. 

R.BLANK 
NBS 1.0 
86SS01S01 
86SS011D01 
86SS01R01 
86SS01S02 
868801803 
86SS01S04 
86SS01S05 
NBS 

R.BLANK 

SPIKE 

0 
. 5 
1 
1.5 

NBS 1.0 

SPIKE 

0 
.5 
1 
1.5 

86SS01S01 

SPIKE 

0 
. 5 
1 
1.5 

86SS011D01 

SPIKE 

0 
.5 
1 
1. 5 

8GSS01R01 

CONC. 

6.302567E-03 
.9940996 

-4.535089E-03 
2.262414E-03 
1.690843E-02 
0 
2.717402E-02 
1.834866E-02 
1.312907E-02 
.'3971172 

MEASURED 

0 
.025 
• 047 
• 072 

MEASURED 

.067 
• 101 
.137 
• 168 

MEASURED 

-.001 
• 043 
• 091 
• 13 

MEASURED 

-.001 
.044 
• 093 
• 13 

R VALUE 

.9996825 
• 9995911 
• 9992451 
• 9985292 
.9971415 
.9992776 
• 9990091 
.9990963 
.99'33398 
.9994766 

CALC. 

3.000021E-04 
• 0241 
.0479 
.0717 

CALC. 

6.739998E-02 
• 1013 
.1352 
.1691 

CALC. 

-3.999949E-04 
.0437 
8.779999E-02 
.1319 

CALC. 

1.999974E-04 
• 0444 
.0886 
.1328 

SLOPE 

.0476 
6.780003E-02 
8.819999E-02 
8.840001E-02 
. 0414 
. 088 
9. 199999E-02 
• 0872 
. 1828 
6.940003E-02 

ERROR PER CENT 

3.000021E-04 100 " 
-9.000022E-04 -3.734449 " 8.999966E-04 1.878908 " -3.000051E-04 -.4184172 " 

ERROR PER CENT 

3.99977E-04 .5934378 " 2.999827E-04 .2961331 " -1.800001E-03 -1.331362 " 1. 100019E-03 .6505136 " 

ERROR PER CENT 

6.000052E-04 -150.0032 " 7.000007E-04 1.601832 " -3.200002E-03 -3.644649 " 1.900002E-03 1.440487 " 

ERROR PER CENT 

1.199998E-03 600.0065 " 3.999993E-04 • 9008994 " 
-.0044 -4.96614 " 

2.800018E-03 2.108447" 



--~· 
-- -- -------- - ---- ·--- -·---· -

SPIKI::: MEASURED CALC. ERROR PER CENT 

0 -.001 7.000089E-04 1.700009E-03 242.8554 ~ 
.5 .023 2. 140001E-02 -1.599994E-03 -7.476603 ~ 

Jv-f" 
1 • 044 4.210001E-02 -1.899995E-03 -4.513052 ~ 
1.5 • 061 6.280001E-02 1.800004E-03 2.866249 ~ )S'fr!L 

86SS01S02 

SPIKE MEASURED CALC. ERROR PER CENT 

0 -.001 0 .001 1. 701412E+38 ~ 
• 5 • 044 • 044 0 0 " 
1 .091 • 088 -2.999999E-03 -3.409089 ~ 
1. 5 • 13 .132 2.000004E-03 1. 515155 " 

86SS01S03 

SPIKE MEASURED CALC. ERROR PER CENT 

0 .003 2.50001E-03 -4.999906E-04 -19.99955 ~ 
.5 • 046 • 0485 2.500001E-03 5.154642 " 1 .098 • 0945 -.0035 -3.703704 ~ 
1.5 .139 .1405 1.499996E-03 1.067613 " 

86SS01S04 

SPIKE MEASURED CALC. ERROR PER CENT 

0 • 002 1.600003E-03 -3.999969E-04 -24.99976 ~ 
.5 • 043 4.520001E-02 2.200004E-03 4.867265 " 1 • 092 8.880001E-02 -3. 199995E-03 -3.603597 " 1.5 .131 .1324 1.400009E-03 1.057409 " 

86SS01S05 

SPIKE MEASURED CALC. ERROR PER CENT 

0 .003 2.399993E-03 -6.000072E-04 -25.00037 ~ 
.s 9.000001E-02 9.379999E-02 3.799982E-03 4.051155 " 1 • 191 .1852 -5.800024E-03 -3.131763 " 1.5 • 274 • 2766 2.599955E-03 .9399693 " 

NBS 

SPIKE MEASURED CALC • ERROR PER CENT 

0 • 07 6.919996E-02 -8.000359E-04 -1. 156122 " .5 • 102 • 1039 1.89998E-03 1.828663 " 1 • 14 • 1386 -1.400009E-03 -1. 010107 " 1.5 .173 .1733 3.000051E-04 .1731131 " 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

DATE: /'-7- ~ 

SUBJECT: Precision and Accuracy of Analyses for Data Set sr- 3t.fl> 
Site: /t?'f#/O'f;V C/~/CA' C 

FROM: Steve Parker. ~ 
CRL QC Coordinator 

TO: Data User: 

The Region V Central Regional laboratory has completed its analyses of 
7 (number) ~;7;}!E£ (matri~ typ'e) samples for 

the parameters listed on the att~heet. The discrete values reported 
on the result forms should be considered to be of the precision and 
accuracy levels listed. 

PRECISION is a measure of reproducibility or the closeness with which 
i ndi vi dual measurements of the same property. under similar conditions 
agree with each other. It is expressed as the relative percent difference 
(RPD) or the absolute concentration difference (R') between duplicate 
analyses. The limit acceptable at the time of analysis is stated. OC 
data within these 1 imits indicate that the analysis was in control for 
that set of data. 

ACCURACY is a measure of the closeness of an individual measurement to 
the expected value. It can be expressed as percent recovery of a known 
spike or standard concentration. or as percent bias which is the deviation 
from the true value. The limits- applicable at the time of analysis are 
stated. A 95% confidence interval means that 95~ of the time, percent 
recovery will fall between those limts. 

Attachment 

U.S. EPA CENTRAL 
REGIONAL LAB 



J PRECISION ANO ACCURACY STATEMENT 

Data Set: s;:: 3'!13 Matrix: 

P R E C I S I 0 N A C C U R A C Y 

~, Method of ~ji&QV~e-r:p Method of 
Parameter Limit Quality Control % Bias Limit Quality Control 

A)' 77U-~17?l/ 7L-
(!)_cJV ~J/L ~ (J, !5"7k_ 

J)UjJC-I~L 

/5~ 
Sf//t'~P 

AJIJltX~ Cz:r>V ~0(_ (l-/tJF/o 5'~/c.£. 

~~I"'-
N/~ 0 ,ell) "'? k <:_. &- s-'"7 I<- I( /IJ 2.-.?, Cj'(-/tJ&l:, 

,, 
, 

COMMENT: ------------------------------------------------------------------------------

QC FLAGS: 
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*REGRESSION ANALYSIS* CSC VERSION 2.00 * 

NAME OF ANALYST ---: HNR 
PARAMETER NAME ----: N03 
DATE OF ANALYSIS --: 08-26-1986 

DEGREE OF FIT : 1 

DATA SET NUMBER ---: :33 'J f 
DU NUMBER ·---------: c;vr;-

EQUATION : CONCENTRATION= -2.30551E-02 
+1.02181E-01 * SIGNAL 

COEFFICIENT OF DETERMINATION .9999807 

T-A-B-L-E O-F S-T-A-N-D-A-R-D-S 

STANDARD SIGNAL CONCENTRATION CALCULATED 

I 

) Y.JOb 

-------- ------------------ ------------------ ------------------
1 
2 
3 
4 
5 

T-A-B-L-E 

SAMPLE I. D. 

BLK 
BLK 
AQC 
BLK 
S20 
S21 
DUPS20 
S22 
S23 
S24 
S25 
BLK 
S2E. 

"'S27 
AQC 
BLK 
R01 
S01 
D01 
j)02 

(S03 
S04 
S05 
SPKS01 
BLK 
AQC 

+0.000 
+10.000 
+20.000 
+39.500 
+98.000 

O-F 

SIGNAL 

+0.000 
+0.000 

+19.550 
+0.000 
+0.000 
+0.500 
+0.000 
+0.000 
+0.000 
+0.000 
+1.000 
+0.000 
+0.000 

+11. 500 
+19.500 

+0.000 
+0.000 
+0.000 
+0.000 
+0.000 
+0.000 
+0.000 
+0.000 

+18.500 
+0.000 

+19.500 

+0.000 
+1. 000 
+2.000 
+4.000 

+10.000 

S-A-M-P-L-E-S 

CONCENTRATION 

-0.024 
-0.024 
+1.974 
-0.024 
-0.024 
+0.028 
-0.024 
-0.024 
-0.024 
-0.024 
+0.079 
-0.024 
-0.024 
+1. 152 
+1.969 
-0.024 
-0.024 
-0.024· 
-0.024 
-0.024 
-0.024 
-0.024 

-0.024 
+0.998 
+2.020 
+4.013 
+9.990 

-o. o24 I fc,? -l .o~ r.f ~ /, '!2/ 
+1. 867.~ , 
-0. 024 ..} . -fl ( I : .2. 
+1.969 ~~-r or- u 



HNF.: 
NH:: 
(18·- 26-l. Cll8l;. 

DATA SEf NUM~ER ---~ 
DU NUMBER -··-------: 

EQ~ATION : CONCENTRATION = -7.43456~-02 
+1.07899E-01 * SIGNAL 

C8EFFIC1ENT OF DETERMINATION • 9997?:::.\4 

, ... 
.:. '!.- . 
j\ ; .. ~ •• ·. 
~ ··; '..:;. ,,_ 
'C,,Ii :.·· 
.L.'i.. •• =·. 

)JLY 

~3(; j 

DCd 
8~)2 

804 
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-UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 CENTRAL REGIONAL LABORATORY 

<METALS BY ICP>---
<WATER) 

536 SOUTH CLARK STREET <5SCRL> 
CHICAGO, ILLINOIS 60605 

DATE:~~ CRL DATA SET NUM8ER: -~~-~~~~-----
SUBJECT: QUALITY CONTROL SUMMARY STATEMENT FOR ~~f~--E~~~ 

c:; JE.4l v t-e-.1£---
FROM: STEVE PARKER~ CRL QC COORDINATOR 

(312 353 3805) 
TO: DATA USER: 

The Region V Central Regional Laboratory <CRL> has completed 
analysis of the samples submitted for metals analysis using 
inductively coupled plasma emission spectroscopy. The analysis 
was performed using the CRL's "Standard Operating Procedure for 
the Analys1s of Metals in Water Using Inductively Coupled PlasMa 
Emission Spectroscopy", Method 200.7 DNS <INDUCTIVELY COUPLED 
PLASMA, DIGESTED>. The method is the CRL's implementation of 
USEPA method 200.7 and is approved for NPDES and SDWA samples. 

Metals that have been indicated as being of primary 
ir.terest, by the site ir.vestigators will be repc•rted. Metals that 
are of secondary interest' may be deleted from the report without 
comment. The routine controls designed into the run in which the 
samples were analyzed are l1sted below and were met unless noted 
c•t herw i se. 

The following metals are primary or secondary drinking water 
parameters with maximum contaminant levels as indicated: 

Prirnary: 
B.:wium - Ba 
Cadmium - Cd 
Chromi urn - Cr 
Lead - Pb 
Silver - Ag 

Secc•ndar·y: 
Copper - C•J 
Irc•n - Fe 
Mar.gar.ese Mr• 
Z i Y'IC - ZY1 

SAMPLE HANDLING 

Maximum Contaminant 
1 milligram per 
0.010 mi 11 i gr~ams per• 
0.05 milligrams per 
0.05 milligrams per· 
0.05 milligrams per 

Maximum Cor•t arn i Yeant 
1 mi 11 igrarn per 
0.3 milligrams per 
0.05 milligrams per 
5 milligrams per· 

Level <MCL> 
1 iter 

1 iter· 
liter 
1 iter· 
1 it et· 

Level <MCL> 
1 iter 

1 iter· 
1 it et· 
1 iter· 

The samples were properly preserved by acidi~ication to a pH 
< 2 with concentrated nitric acid. The samples were ahipped and 
stored at 4 C or room temperature in high density polyethylene 
containers. The analysis was completed within 6 months of the 
date of sampling 



-
METHOD DETECTION LIMIT 

The Method Detection Limit <MDL> is defined as the minimum 
concentration of a substance that can be measured and reported 
with 99~ confidence that the analyte concentration is greater 
than zero and is determined in a given matrix containing the 
an•lyte. The CRL periodically monitors the analytical system by 
detarmining the MDL in deionized distilled water and has 
calculated them to be as indicated in the enclosed tables. The 
MDL for this site can only be determined by studying samples from 
the different matriMes at this site and is determined only upon 
request as outline in the site's proJect plan. 

METHOD BIAS 

Bias is defir-ted as the differ~ence betweer, the pooulatio:•r, 
mean and the true or reference value or as estimated from saMole 
statistics~ the difference between the samoie average and the 
reference value. The CRL has not detected any significant method 
bias in deionized distilled water. To monitor for any systemat1c 
bias, the CRL analyzes a control sample at the beginning and end 
of the run. The expected value and the control values for each 
element are listed in an enclosed table. Indications of potential 
bias can be determ1ned from soiked samples from this s1te. 
Samples to be spiked must be chosen based on information about 
the site and the investigation's objectives. Unless requested by 
the field, a spike will not necessarily be run with each data 
set. 

METHOD PRECISION 

Precision is defined as the degree of mutual agreement among 
individual measurements made under prescribed conditions. The 
long term precision for the method can be inferred from the 
control limits for the control standard. The precision of the 
data for this site must be determined from the results of 
replicate or eo located samples samples designed into the 
sampling plan. Unless requested by the field, replicate samples 
will not necessarily be rur-t with each data set •. Wher, replicate 
samoles are analyzed~ they are evaluated in t~o ways depending 
upon whether they contain a larpe amount, when compared to the 
method detection limit, of the parameter being analyzed or 
whether the amount is relatively close to the method detection 
limit. In the case where there is a large amount of material, we 
typically find that the results are in agreement to lOK relative 
per~certt differ~er.ce. At lower~ levels, we typically find the 
results to be within ~ MDL of the average value or below the 
detection limit for the parameter. 

CONTAMINATION 

Labc~atory blanks are analyzed within each 
along with any field blanks that have been 
laboratory blank is expected to be within ~MDL of 

analytical 
submitted. 
zer~o. 

rur, 
The 



The followi~g laboratory control samples were •~•mined for 
precisio~ a~d bias informatio~: 

Undig@sted Blank<s>. 
Digested Blank(s). 
A~alytical Quallty Control Sample<s>. 
The blanks were within the method detectiora limit of zero 
for each element listed unless indicated otherwise. 
The Analytical Quality Control Samole <AQC) results were 
within the expected co~trol limits u~less indicated otherw1se. 

ELEMENT MDL AQC SAMPLE 
EXPECTED CONTROL LIMITS 

Jf- SILVER - Ag 6 ug/L 168 ug/L 150 185 ug/L 
ALUMINUM - Al 80 ug/L 4760 ug/L 4280 5250 ug/L 
BARIUM - Ba 6 ug/L 1510 ug/L 1360 1660 ug/L 
BERYLLIUM - Be 1 ug/L 728 ug/L 655 800 ug/L 
DOI10N [I 80 ._.~/L lfl"'i(l "!!!! 'b 94S 1155 Ug/L 
CADMIUM - Cd 10 ug/L 425 ug/L 380 470 ug/( 
COBALT - Co 6 ug/L 972 ug/L 875 - 1070 ug/L 
CHROMIUM - Cr 8 ug/L 1570 ug/L 1410 - 1730 u~/L 

COPPER - Cu 6 ug/L 1160 ug/1 1040 - 1280 ug/L 
IRON - Fe 80 ug/L 3820 ug/L 3440 4200 ug/L 
LITHIUM - Li 10 ug/L 808 ug/L 725 - 890 ug/L 
MANGANESE - Mn 5 ug/L 1330 u~/L 1200 - 1460 ug/L 
MOLYBDENUM - Mo 15 ug/L 811 ug/L 730 - 890 ug/L 
NICK~L - Ni 15 ug/L 1180 ug/L lObO 1300 u~/L 

-4~~~.-----~~.m~------_,~&-~~~~~~~~~~--~ 
TIN - Sra 
STRONTIUM - Sr 
TITANIUM - Ti 
VANADIUM - V 
YTTRIUM - Y 
ZINC - ZYa 

CALCIUM - Ca 
MAGNESIUM - Mg 
POTASSIUM - K 
SODIUM - Na 

40 ug/L 
10 ug/L 
25 ug/L 

5 ug/L 
5 ug/L 

40 ug/L 

0.5 mg/L 
0. 1 mg/L 

2 mg/L 
1 mg/L 

OBSERVATION/DEVIATIONS: 

902 
1200 
744 
784 

2800 

ug/L 
ug/L 
utt/L 
ug/L 
ug/L 
ug/L 

13.2 mg/L 
5.2 mg/L 

96 
18.5 mg/L 

810 -
1080 
670 
700 

2500 -

1320 
820 
860 

3100 

12.0- 14.5 
·4. 7 - 5. 7 

BE. lOb 
16.6 20.4 

ug/L ~ 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

mg/L 
mg/L 
mg/L 
mgiL 

->£ __ SL!:-.YiU-___ t.A)p_;_t;_.;£-_g.f) __ .ft-__ ~(q!f_ ./J~ ~-~?~~--PC:_~---
___ £ll?!1t'.!_~.?_ __ Rt.e __ ~.z: _ _L~P-"-f.~~--.L7f£-~-..L~~~--gc-
___ .$'../_'=Y-lf::t!..~-----------·------------------------------------------

----------------------------------------------------~------------



The followirtg 
i nfot~milt i or.: 

samples were e~amined for precision and bias 

Duplicate: -~~~f_J_~-~----------------
Spike: ____ 2_2:~J--~2-~----------------

The spike recoveries were within the control limits for ~~ch 
element unless indicated otherwise. 
The duplicate results were acceptable. 
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DATA SET : SF3~13 

ELEMENT S501S01 S501D01 S501S02 8501803 AG fl'~ ·( 6.00 < 6.00 < 6.00 < 6.-oo 
AL < 8o.o < 80.o < ao.o < eo.o 
BA 107. 106. 114. 131. 
BE < 1.00 < t.oo < t.oo < 1.oo 

. 
co < 6.00 .... ... 6.00 < 6.00 < 6.00 
CR < ..~.,.,- 8.oo < "~ s.oo < d,_-- e.oo < ~-8.00 
cu L-v &.+ c..-w e.e -tt.e- 4 -19;5 
FE 2080. 2060. 2040. 2840. 
LI 28.8 28.1 30.3 31.4 
HN 

~0.4 39.8 48.6 75.1 
HO < 15.0 < 15.0 < 15.0 < 15.0 
NI < 15.0 < 15.0 < 15.0 < 15.0 
PB ------ ---. -~----- 79.0 < 79.9 < 7e.e < 7e.e 
SN < 40.0 < 40.0 < 40.0 < 40.0 
SR 503. 499. 506. 755. 
TI < 25.0 < 25.0 < 25.0 < 25.0 
v < s.oo < s.oo < 5.00 < s.oo 
y < s.oo < s.oo < s.oo < s.oo 

ZN 89. 85. 44. 120. 
-€A - teJ. 103 l03; te3. 
CA Mt"- 83.1 82.5 86.6 90.7 
HG J, 36.7 36.6 38.1 -~ ' 'ltf-" 
NA 16.3 16.1 16.2 17.4 ~4~- < ~·D() < '-·00 :a. .Jg ~-~'1 

-#. ~ ....... ·., 

..... ~,4._,.; ~ 
• n~'t.; 

ob.lur~ li] 
.:--,.... ~ ~ :v 

' 
. . ~-

;..J1 k 
-. 
. .· r 

bJ,Pb 
~.-

;~· ~~ ~ ... ,. .......... 
<' ... . ~'-: ·.:. . 

-! 
..; 'i ...... -

1;.."') .... . ' - .... - -------··s.ce;; *rs n ..... > C. JI!I!W.J e a_c seq:~,· PWI1J_3!!fli_.~!!Pl.WIJI!:I" 'OIW£1f' sr •A4:"'.~ PY ....... ~ ~·-· 
.... . • . . -. ·. . .• .. ,; """"· -· . _t;. -' .. ......... 
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DATA SEl : SF3413 

ELEMFNl 

MG 
K 
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(). 1 
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S~iO :1 ~;;o 1. 

:5"7.3 
2.00 < 

~~b .1 
~!. 00 

PAUL 

~~ "?. / 
:.,_~ .J.U 

1 
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DATA SET : SF3413 

ELEMENT 

MG 
K 

42."7()() 

2.5"7 

s~:;o 1. ~:><>4 

:·56. 800 
2.00 

s~: .. o 1 so~:; 

·' ·· .. 

11t2?:44 
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IIATA SET • METALSl • 

ELEMENT DET LIM BLANK01 BLANK02 BLANKCll l>i~€1.\ 

AG 
~\L-

6.000 0.402 0.050 -0.022 
AL 8o.oo 1.93 0.97 ·-2. 72 
BA 6.00 1.90 3.63 1.27 
BE 1.000 -0.157 0.047 -0.110 
CD 10.00 1.16 1.09 1.03 
co 6.00 1.23 1.74 2.94 
CR 8.oo -3.32 0.61 -2.72 
ClJ 6.00 -0.52 0.09 -1.95 
FE 80.000 0.638 2.680 0.904 
LI 10.00 1.97 2.54 1.01 
MN 5.000 0.232 0.699 0. t'i06 
MO 15.000 0.561 -3.450 0. <jl53 
Nl 15.00 -1.77 -0.88 ·-5. (19 
PB 70.00 -9.77 4.78 8.80 
SN 40.00 -16.70 4.0"7 -?.18 
SR 10.000 0.183 0.491 0.290 
TI 25.000 1.290 2.200 0.835 
v 5.00 0.64 -0.38 -3.09 
y 5.000 0.318 0.159 0.318 

ZN 40.000 0.181 1.460 0.944 
CA 

~\L--
0.500 -o.ooo 0.012 o.005 

CA 0.500 0.010 0.031 0.009 
MG 

~ 
0.100 -0.002 0.003 -0.001 

NA 1.000 o.oto 0.023 -0.007 

... 
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-0.)16 
1.~8 

1.45 
1..)""' '?~:_;·? 

-0.443 
0.504 
1.39 
0.225 
2.1.5 

-3.1] 
-9.69 
0. 31 <;.> 

0. 09~"i 
l • () 1 

-0.72] 
0.079 
0.696 
0.001 
0.009 

-0.002 
o.oot 

f)ll V'-'' f-~;v, ~~.:._..rt 
PL ~ 

(!. Zf!l Tr;2 

C.4gl?7: 

() "/ : 4 ;,:; ! ~:_:, () 

p 
/)47 

!1'-;t.:::L .. 
,.: .. 



, 5F Jttl3 A~'tWf\ '/1();-

'3 'IlL/ s~nr-,·.s <- ..-
jf -

~-W· f-t.t-Ytn ~ 

34 2. ( -)I 

DL11[001,054JRUN539.BRN 20----ALI(i----06 

DAT(.~ ~:;FT MFTALSl SAMPLE ID : LAB.AQC 

ELEMENT 

;it AU 
AI 
BA 
BE 
en 
en 
CF· 
cu 
Ff 
Ll 
Mt~ 

MD 
N:l 
f'B 
SN 
SR 
TI 

1.) 

y 

l.N 
CA 
cr.. 
MU 
tJA 

!~ 1'--

f) tl 

1/,B. 
4'?60.00 
:l~.ilO,OO 

/2B.OO 
4::>~.'.i + 000 
9/:~. 00 

1 ~'i'?O, 00 
1160.00 
38~·.>0. ()() 

80H.OO 
1330.()() 
B11.00 

llBO.OO 
29'70.000 
243(l' 00 

<)J();?. 00 
1200.00 

'744.00 
'784. ()() 

2BOO.OO 
1?.40 
13.20 

~:;. 21 
lB. !::;o 

203. 
4!'.'i:~o. oo 
1.4/0. (~0 

70:1..00 
423.000 
940.00 

1500.00 
1110.00 
3700.00 

790.00 
12'70.00 

'766.00 
:1.110.00 
3000.000 
~.~340. 00 

B!':iO. 00 
11~50.00 

'lOB. 00 
/44.00 

21,;<;>() + 00 
12.60 
13.<?0 

4.9B 
lH.OO 

(_ 41177 

Clfg/ 

~;. )J !:;:\.) 

. ... ·4 y '/~.) 

---:?. ~i 1 
.. <~. /0 
.... 0. 47H 

····4 • t () 
·-· ~:.~ ~ '? ~;_:.1 

----4.9:1. 

·--·6. l :.:s 
(). <)3 :t. 

··- ~5 + '/tJ 
.... ~:;. /-!J 

··--4 + 42 
... -4 • B:.:!. 
----~:.;. ],.~) 

... -4. 04 
1.62 
4, B~:. 

.... 4. 3'7 
·--·2. ~.'iO 

-· 
77 

~ A 



c;JF:>4'~ t; n1 !-Y• '"""'""- I "l"S c,4/1 J- z 
5F 3'111· ~i.f(- - C'r..t6J'ZCZ -
~F )'fZ/ k -u. /h,y ;, 

~ - J .... 



·'' 
~-. 

! 

I 

r 
t 

~F- 3411 
.J( Jt:.ftC( 
5f 1G(:Z.( 

' 

1J~·cc~ 

.:~ . . :. 

-- ---~-...-----·--· -~~·-.. --.---:~-.:.J~~~- ""'~:.. -·--- -·------- ·- . 

20-MJG-86 

T : HETALS1 

ELEMENT TRUE MEASURED X 

* AG ~(L ••• 198. 
AL 4760.00 4430.00 
BA 1510.00 1430.00 
BE 728.00 686.00 
CD 425.00 412.00 
co 972.00 917.00 
CR 1570.00 1440.00 
cu 1160.00 1080.00 
FE 3820.00 3590.00 
Ll 808.oo 768.00 
MN 1330.00 1240.00 
MO 811.00 749.00 
NI 1180.00 1090.00 
PB 2970.00 2880.00 
SN 2430.00 2250.00 
SR 902.00 823.00 
Tl 1200.00 1110.00 
v 744.00 687.00 
y 784.00 722.00 

ZN 2800.00 2630.00 
CA 12.40 12.20 
CA ~lL 13.20 13.50 
MG ~ 5.21 4.88 
NA 18.50 17.60 

·'• 

07&~7138 PAGE 3 
., ; . ~ ,,.,.~ 

• 1'1, I 1- ', ~ 

~- • ,"'~.t' 

DEV 

,,.,;. 
-6.97 
-5.44 
-5.84 
-3.20 
-5.62 
-8.14 
-7.00 
-5.98 
-4.97 
-7.36 
-7.59 
-7.66 
-3.05 
_.,. 31 
-8.78 
-7.20 
-7.62 
-7.98 
-6.13 
-1.66 
2.36 

-6.32 
-4.80 

e<·· . 
. ;;. \.,__~ 

·~ :--~~-:~~ ~t~' -~ -~-> 



.. ···- '" 

, . ··~, '·' ... .., ..:N .. ~ 0 •. ;4 .lfo'lJ~•~J. ·.cc.·! 1., 1 .. DL.ttLOO'I ·o:: ··· 

IlATA ~>ET : SF3413 

ELEMENT SAMPLE 

AG ~tL-
Al. 
BA 
HE 
CD 
LO 
Cf;: 
cu 
FE 
L 1 
MN 
MO 
Nl 
PB 
SN 
BR 
TI 
v 
y 

lN 
CA 
CA 
MG 
NA 

~IL-

J 

.... .::.~ . 
-4~j. 90 
114.00 

·-·(). 4 
O.H 
(),/ 

o. 
11.6 

2040.000 
30.30 
4B.60 

H. f.)4 

1 • 
~j()f.,. ()()() 

~5' l 
:1.. l 
().2 

43.7 
l o~·~. ooo 

B6.600 
30.1.00 
1.6. 200 

5F 3413 A WI'-•' I (Ail;,... y' VI 0 J-

5F 3t.f1y 5 ..... " II" I;-!. .,. 
5f "3'-1]... ( N (It/ . g U( I" ; 

!3?~MF'l.E ]'l'l ' ('' , ... . . ' ,:> -.':0 (l1 <:'" . ., ...... ) .... .: .. 

DUPL 1 C~dT 

--() . 
·--42. 40 
1.1.2 .oo 

.... () • ~:i 
1 ' ], 
2.:1. 
1 • 
4.9 

2020.000 
'29 .oo 
4'7.BO 

H.30 
.... 4. 
4./ 

·-·1 • 
~'iO'I. oon 

4.2 
3,() 
0.4 

3:1.4 
103.()00 

Bf.:. • 000 
3B, 100 
lt-..300 

0/t4(/t4B 

·<I • 
.... 44.·10 
ll·.·~' 00 

-·fl 1 •. 
\1 ... ... } 

1.0 
:1. ·:· 4 

.,, ... , 
"· .> • oO 
4U.20 
H.4/ 
'') 
,~,· .. + 

o. 
~:; ()' / • (,l ()() 

4 ,.() 
:? • :1. 
0. :.·~ 

10:3.000 
Hh ., :z.,n'_) 
~-~n ,. 1 oo 
lb.~f.OO 

(._ l.f It J 'L 
C-it t/ 7 7-

..,. -

... ] ~ .. .)f) , . 

l 'I , 
• ••. • .1. ~· •• ::. 

~ y ~:.''./ 

l y '/!.'.'J 

(.~ + () ~.:t 

l 2 .. I 
lH/0, 

0:4~:~/ 

J:.:.'' 4 
• ... •·t ••. 
I .I. • .... 1 

/~: .. _; (. :!. 

o "wt~: .. :.-· 

() + tJ !.J :·:; 

l 

, 

fJ/l 1>ufV~ v-A..-(._ ' d.-=-1-e<-h~ JL~~ .~ (0 (. 



Y'fO~ 
C't JJ J-'j. ,4d . $4 (3 . , ttAAKI. (Af\ ·sF £..'/ i 1'2 t! 

1F, l4/(C( S,.nrt)'c.- J/1' 

3 '(l{ -:~~·W. ~~~---- ~ 
-::::.-

··~~ sF ~ ,.... ~ ... -- ..... _,_ ~ 

jit:root,054JRUN539.BRN 20-AUG-86 PAGE 2 

• SF3421 SAHPLE ID • FL08S85 • • 

SAMPLE DUPLICATE AVERAGE R P D 

AG 
IL 

-1. o. -o. -388. 
AL 20.7 27.4 24.0 28.0 
BA 23.00 22.30 22.70 3.21 
BE -0.2 -0.2 -0.2 -11.3 
CD 1.75 1.77 1.76 1.53 
co -1. -o. -o. -133. 
CR 1.8 1.5 1.7 18.1 
cu 26.20 25.70 25.90 2.03 
FE 121.00 115.00 118.00 5.39 
LI 7.69 7.14 7.41 7.39 
HN 6.73 6.57 6.65 2.44 
HO 2.54 2.76 2.65 8.43 
NI 1. 4. 3. 104. 
PB -9.7 -3.3 -6.5 -97.8 
SN -0.6 -1.7 -1.1 -95.5 
SR 138.00 137.00 137.00 1.01 
TI 4.21 4.08 4.15 2.98 
v 1 • -1. o. 582. 
y -o. o. o. 336. 

ZN 318.00 313.00 315.00 1.84 
CA 

~(L.. 
28.20 27.70 27.90 1.48 

CA 29.40 29.10 29.20 1.26 
HG J 6.62 6.51 6.56 1.73 
NA 7.20 7.10 7.15 1.40 



"?r 3'-t/3 f)~.Y' LAn 

5F 3'11'( 5(,1 nr-; j '-

5{ ?-f21 N -c./\1 · Berf illl 

DL1:l001,054JRUN539.BRN 

DATA SET : SF3413 

ELEMENT ~:;t,MF'l..F 

AG 
~~L, 

.... ::.~ . 
AL -4~:;. 9 
BA l14.0 
l!E .... o. 4 
en o.u 
CD ().'! 
Ct·~ () . ',.,.' 
cu l.1 .6 
FF 2040.0 
L..I 30.3 
MN 40.6 
MU 0.6 
NI 8.0 
PB ~i. ~3 

SN 1 • 
~)f;: 506.0 
TI ;3. 7 
v 1.1. 
y 0.2 

ZN J 43./ 
CA 

~(L 
1.03.000 

CA 86.6 
MU ~ 3B.l 
NA 1 e) • ~~ 

'/ 'fC l 

Y'fO) 

~ 

20····AlJG····B6 

SAMPLE ID : S501S02 

SPIKE !:;p 1 t·-:,E 

~7i4. 

6?2.0 
~~() 1 .o 

8.9 
~~3. B 
93. ~::; 
'/4 + l 
40.6 

2'?~50.0 
02 • (_, 
93. <j.l 

l.O~~.o 

141.0 
"JB•t.O 
4:1./. 

1460.0 
96.4 
4'"' ,., .. J + ,· .. 

4?.0 
404.() 
l. 0~~. ()()() 
132.() 

5B.B 
65.1 

( 4t!77. 

C4 ~l'l? 

--

OB t O~i: 40 

f.~UDEJ:! 

~7i0. 

ooo.o 
200.0 

10.0 
25. () 

100.0 
100.0 

~'.',(). 0 
000 ,, () 

~-'-•~1 '0 
~':,o • o 

l.OO.O 
l~,o.o 

noo.o 
400. 

1000 <· 0 
l. 00.0 
~7i0. 0 
~.'i(). () 

400.0 
~'.'j(). ()()() 

~'-'iO. 0 
::.~~) . () 

~'SO. 0 

~~ 3~ 

l l l . 
U'/ • / 
·..;·~~. 4 
()~-!.. / 

'/l. 'I 
'·i~~~ + / 

/4.1 * 
•::~ z Ct 
/ \ .. • ·:· .·· 

•.: .... , ·t 
-~ •. .,. -:. .I 

t}(:~ ~ ~.} 

"/ / <C> '/ 

\")t:: I 
'] ... _1 + / 

'-/:,:_~. "/ 
BU.l 
9~:S. t.) 
'/0. 2 

o.ooo 
'!l .u 

1 



co 
CR 
cu 
FE 
LI 
MN 
MO 
NI 
PB 
SN 
SR 
TI 
v 
y 

ZN 
CA 
CA 
MG 
NA 

------------------~~-- ----

>f ~--,, 5 f"Jrr.--t,r(f c.. . .;;.r. .,, "!,"(I'( S-v.n'.sc-
5r-3Lfl.t N·W· f.4r1'n. 

DL1tl001,054JRUN539.BRN 

~)AT A SET • SF3421 • 
....;~·. 

'3i 

SAMPLE 

/l- -1. 
20.7 
23.0 
-0.2 

-0.5 
1. 8 

26.2 
121.0 

7.7 
6.7 
2.5 
1.3 

-9.7 
-0.6 

138.0 
4.2 
1 ,., .... 

-o.o 
318.0 

28. 
~fL. 29.4 

~ 
6.6 
"7.2 

!1c-_:-
~ ,. -

20-AlJG-86 

SAMPLE 1[1 • FL08S85 • 

SPIKE SPIKE 

53. 
694.0 
205.0 

8.7 

93.6 
91.4 
62.9 

799.0 
59.3 
51.4 
96.1 

129.0 
75?.0 
365.0 

1080.0 
92.6 
44.2 
4C" "' ..., . ..., 

667.0 
103. 
7?.1 
29.9 
54.3 

.- '-1'/1 ;- z 
C481 &~ 

::;.. 

08:10:55 

;~·'· .··· ~4~t' -~;:r_ .. ~~·w , 
AD~~,;··-~ 

l-~~ti sc--:;~ .. s~ 
' • ~ ' ~F~-~ • '1. < 

8oo.o 
200.0 

10.0 
")I:" 

100.0 
100.0 
50.0 

800.0 
54.0 
50.0 

100.0 
150.0 
800.0 
400.0 

1000.0 
100.0 
50.0 
50.0 

400.0 
50. 
50.0 
25.0 
50.0 

RECOVERY 

107. 
84.2 .. 
?0.8 
89.2 

94.1 
89.6 
'73. ~ .;. 
84.6 
95.5 
89.4 
93.5 
85.3 
95.8 
<_?1. 4 
9~L8 

88.4 
86.0 
91.:!. 
87.0 

150. 
95.4 
9.5.0 
'i 4 • ~! 



·. 
-- ". 

DL1:[001,054JRN~39A.BRN 27·-AUG-86 

DATA SET : METALS1 SAMPLE ID : LAB.AQC 

ELEMENT lHUL MEA!3UHE:iJ 

MG 
K 

jf "$'1 13 

1F 
3 '1 , .... , 

1F 3lf-z- f 

!:;.21 
96.0 

A "N-VI. t.A, 

)CA.t'\~;~ 

ti·W' .IJert'ill' 

4.9/ 
9~;. 4 

1 lfcj-

.. -
-#" 

U.!20!10 

% [1[\.} 

·--4. ~!'I 
-·0 ./.;76 

f -tlf 7 ~ 

c 'ffl 'l'l 
.. -

!·',~iUI::. l 



'0 

DL1:l001,054JRN539A.BRN 2/-AUG-86 11 r?o~:.:.-:u I '{",Lil.. ... 

DATA S~T : MElALSl SAMPLE ID : LAB.Aw.: 

ELEMENT TRUE Mt-=~ASUREl) % l)f:\) ~v~ 
MG ~.i + 21. 4.99 ····4.?~:! 15 

K 9(-..() '/~j. 9• ···0.1.46 

flll ao vvf~;,. L:~ · 

1f ~'111 P,~it.A,. y qvs- cq/1 )9, 

5f y ~tlc.f _s-f.I'IVt"S~ :r:. ct.fgl17 

Jf 3'f?f /'tl" w. 8-t Yf i"' - .. - ... 



.DL1~[001~0~4·]1~N~,7o~ rf'N , ·- .. ·. ,,,:>TI'1t.Ll\ 

'FTAI...Sl liATf.~ SET M 

EI...FMFNT lfWE 

MG 
K 

fJ ,, 

<?6. 0 

2'?-.. AUG-Bt, 

SAMPL .. E I D : LAB.AqC 

MEAGUf<ED 

4. 9~3 
<t6. 9 

11:20:4':0! 

% l.IEV 

··-4. 42 
0. 9~~4 

1-) ~; c..«tl 
'} 10~ c.LIIIr'C 

$f -s4 IJ 

~ c.{l'f 
~"(js~ 

~ C'f~l~'b 

,F 
1'1'2, 

,..; ·U. Be~Yih 
-- -

5p 
-

. ' ..... ' 



·. 
-
"a5f -sr/3 
5 f }c.tf '1 

Jf 3cr~f 

,:) ·:·~~421 DATA· SE .. ·1·•. <''f 

FLFMFNT Bf.~MPI...F 

MU 
I< 

(:, ' '7 
4.2 

A W>-h ,. C4" 
Y1t~r 

~~ ,,.J v 
Af.W .IJe~ni-

27·· .. f.,tJ(·.~ .... <:Jt . . • I \. 1...,.1 

··L.oB~!B~5 SAMPLE. I 1.·1 .• F 

SPJI·~F (.;DDLD 

~5 :t. 3 
::?.: .. :!,It 4 

/~ 

::?0 '0 

PAGE 

% F~ECCJ')Lh'Y 



-.Jf 1'11~. 
/)J~i(.AYI ffo.J 

7f ;c.rt'f )cAitri.J~ 
~ 

AI ·W. ~tr~,""' 
~ -

/f ~l/11 

~ .H\ ,J,:> • BRN DL1:[001r0~4,hN~~9A - 2/-AUG-86 

- ,:) •. ,:S 13 D AT A ~:>··E.:.· .,. •. <"' 1 ••. ···· 4 SAMPLE ID : S~i01 ~~0:? 

ELEMENT SAMPLE HPII"\F SPJI<F Ai..ll.IEJ.J 

MG 
K 

~.i9 +? 
1 <,;>. B 

' 

20.0 

A /( (] (, """.JL·,. I ) { 1-.·.J:.o 

~ '111 J ~ 

c~rt<1f2 

-... 

FAl-11::. 

tit~ + ~:.~ 

tJt~ + :? 

l 



·..-

·. 
-
' 

<)f 3 L( 15 A~,·uc/1 

)f 3'f I'( 
~., .. ;J~ 

5f ~ 'tJ f f'l·tN'. 8ev,1, 

n1 1 • , .. ··, . . . ... . . • .. 0~) :1 ., O~.:'i4 .. , F'NL:· ··~ 9 .... .. ~ ,.h> f.:i • l-.lf~N 

DATA SET : MFT(.~I...t;t 

ELEMENT DEl L:tro·i BI ... ANt<01 

MG 
1"\ 

(). 10 
'2.00· 

····0. 003 
0.96? 

YlftJ) 

~ 

./ 
; 

L LJ II J~ 

c_~' rc rz-

l :1. t ll:l ~ 1 l 

().00/ 
0. 23:.~ 

... , 

J·•·nt:.:!::. 

f)-:- : .. :.:rJ4 

1 



. 
~ 

· . 
.... ~ 

rf 1c11s (1~;~,. 

sf s '{ t'f 5lArr~iJ~ 

-rf 1 c(~ ( 
N .v/• 8tr'( I~ 

n1.. 1 : r n r) 1 . .. •. ,,. ' y 0 1" .(.1. ]' L• ...... ... ! ' r l·l'" rp; ' ....... :l ,Yf·~. BF:N '')'7' ,... .. .. AU, ... ; .... •:l (-.. \, ") 

El EMLNT 

MG 
K 

PLT 1 ·1· ..... M 

().10· 
2.00 

0.003 
1.83 

Yfoj c y 117 rt 
-; C- 'f ,( I fi: tt 

,... -~ 

'I 'I • .... ,.lH:ll I ' (.~, l.:.i 1:: ., 
.~·-



2/--AUG··-06 l:l!:·:'l::t:? r·p,Lil. 

DATA SE"l : SF3413 HAMt·'LE I D : S~iO 1 ~:;02 e:( i a 

FLFMFNT 

5r > '~ ~~ 
5( )"'/!'( 

'7f 5 Cfz. I 

SAMPLE 

T/.7. 

DUPLICATE 

~~/. 4 
1./ 

AVLf\AUL 

3/ v ~) 

1.9 

I·~ I' l.l 

o ,. ul::l 

IJ ltiJ"Y ,. ~ Ytfos c '-/IIJ'C 

?u,r-iJ~ - c r J>l cz '6 

--,V . (A/ • /?,.et'l' I~ ~ 

, 
.I. 



... 

Dl 1 • L. ()(.l ·1 (' c·· - . • . . . .. ' ) .:. 4 "II:~ N t::"·I n ;, I'•l·· . I .. d .. :> > , .. , -eo ",\ ··~ f\ .. 

DATA c:E:··1· .• ~ bF34::!.1 

ELEMENT SAMPLE 

MG 
K 

f.:o < /3 .,, ,_ 

27-AUU-·U6 

~3AMPLE · HI ! Fll···lo<:,··o•.:· ..... ,,) ..... (.J ·, • .1 

l..7 

11!:21:~)1 

AIJEPAGL 

lj. 49 
~~; ~ () 

1:;: F' :u 

I 
.... 1 


